Regulation of learning and study orientations of medical students  by Olkinuora, Erkki et al.
1877-0428 © 2010 Published by Elsevier Ltd.
doi:10.1016/j.sbspro.2010.03.603  
Procedia Social and Behavioral Sciences 2 (2010) 3850–3856
Available online at www.sciencedirect.com
WCES-2010 
Regulation of learning and study orientations of medical students  
Erkki Olkinuoraa *, Henna Virtanenb, Mirjamaija Mikkilä-Erdmannb  
aDepartment of Education and Centre for Learning Research, 20014 University of Turku, Finland  
bDepartment of Teacher Education, 20014 University of Turku, Finland 
Received November 1, 2009; revised December 9, 2009; accepted January 18, 2010 
Abstract 
The main purpose of the study was to investigate the relationships between students’ general study orientations and the ways of 
regulating their learning, and what kind of differences there are between sub groups of students concerning those target 
phenomena. The study was targeted at second, fourth and final year students of medicine in Finland. Six study orientations were 
found, the most dominant being deep orientation and the most uncommon non-commitment. Significant correlations between 
orientations and regulation strategies indicated that general study orientations serve as useful background variables for follow up. 
Certain interesting differences between subgroups were also found. 
Keywords: General study orientations; regulation of learning; medical education; higher education; university students. 
1. Introduction 
Study orientations or other constructs measuring rather similar aspects of motivation have been shown to be 
connected to the ways students of varying ages approach specific learning tasks and/or studying during longer 
periods (Entwistle & McCune 2004; Pintrich 2004; Vermunt & Vermetten 2004). There has been, however, some 
confusion with respect to what has actually been measured (Richardson 2004) and at which level — situational, 
course level or the level of one’s studies as a whole — they have been targeted (Lonka, Olkinuora & Mäkinen 
2004). We think that differentiated measuring of so-called general study orientations directed at the last-mentioned 
‘macro level’ of studies would serve useful background information, especially when monitoring progress of degree 
studies and formation of professional skills via certain learning outcomes. The purpose of this article is to give some 
evidence in the light of results concerning the connections between medical students’ general study orientations and 
the ways they regulate their study activities. This study is a part of a larger 4-year follow up project “Learning of 
Medical Expertise,” financed by the Academy of Finland (research project 128892). 
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2. Theoretical background 
2.1. General study orientations and study processes 
Teachers often seem to assume that students have equal goals and converging motivations, while there is research 
evidence that university students’ motivational patterns measured as study orientations are strongly varied, at least in 
heterogeneous student populations (Mäkinen, Olkinuora & Lonka 2004).  We assume, as do some other researchers, 
that study orientations as motivational factors influence the way students regulate their studying and learning 
activities (Vermunt 1998, 2004; Vermetten, Vermunt & Lojdewiks 1999) and therefore the progress of studies and 
various learning outcomes as described by the following schematic presentation:  
 
 
 Figure 1. General study orientations as factors influencing studying / learning processes 
 
Study orientations refer to the values, interests, and generalized feelings that determine the meaning and 
significance of one’s studies. Thus, orientations may influence the way one regulates one’s studies, for instance how 
much effort and time one devotes to them, which courses and minor subjects one selects for one’s study program, 
and so on. We assume that in addition to general orientations linked to one’s studies as a whole there are course-
specific and situation-specific orientations, all of which are influencing not only regulation of activities at different 
levels but also each other (Lonka, Olkinuora & Mäkinen 2004). Mäkinen & Olkinuora (2004) found in their study 
that measures of situational and general orientations correlated in a consistent way with each other. We assume 
therefore that a student’s interpretations and feelings based on accumulated experiences in learning situations 
become generalized at the levels of course and general study orientations. Study orientations in turn affect, in 
specific learning situations, how a student becomes oriented and how he or she engages in learning tasks and 
contents. 
Vermunt’s (1998) integrative theory of a student’s learning is relevant for describing this part of the process. 
Based on this theory, a well-known research instrument Inventory of Learning Styles (ILS) has been constructed 
(Vermunt 1998), in which students’ ways of regulating their activities in learning situations are first divided into 
self-regulation and external regulation. Secondly, the former is categorized further into self-regulation of learning 
process and outcomes and self-regulation of learning contents, and the latter into external regulation of learning 
processes and external regulation of learning outcomes. A fifth category is called lack of regulation, and it describes 
students’ difficulties in regulating their learning activities. 
 
2.2.  Foundations of measuring general study orientations  
There are many instruments developed for measuring orientations, titled in varying ways as educational 
orientations, learning orientations, study approaches, and others (cf. Lonka et al. 2004; Entwistle & McCune 2004; 
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Gibbs et al. 1984; Vermunt & Vermetten 2004). Lonka et al. (2004) suggest that the differentiation of orientations 
into the three levels mentioned above clarifies the analysis and the identification of the level at which the instrument 
is measuring students’ orientations. It seems that most of the well-known instruments measure them at the 
situational (cf. Richardson 2004) or at the course level (Pintrich 2004), but not at the macro level of studies as a 
whole. Therefore researchers at the University of Turku have developed the Inventory of General Study Orientations 
(IGSO) (Mäkinen 2003; Mäkinen & Olkinuora 2004).  
IGSO (Mäkinen, Olkinuora & Lonka 2002) has already been applied and tested in a longitudinal three year 
follow-up study, which was targeted to the students of all the six faculties of the University of Turku who had begun 
their studies in the autumn of 1998 (N = 1600, from which 950 returned fulfilled questionnaires). This study 
demonstrated that by IGSO we can predict, to a certain extent, the progress of studies and study success (Mäkinen, 
Olkinuora & Lonka 2004). Furthermore, the dimensions of IGSO have clear connections to variables measuring, for 
instance, self-regulation, learning strategies, self-efficacy, self-assessed expertise, and to situational orientations 
(Mäkinen & Olkinuora 2004). When targeted at heterogeneous population of students one gets from factor analyses 
of IGSO scores from seven to eight clearly interpretable orientation dimensions, but concerning more homogeneous 
groups of students (for instance, students from one faculty or study program) one finds somewhat fewer dimensions. 
Still, one can find much variation in student’s orientations, and discern which are the dominant orientations in 
different learning environments. 
3. Empirical part 
3.1.  Research problems 
 
We set the following questions to be answered by our study: 
1. How do medical students regulate their learning and what kind of study orientations do they have?  
2. How are students’ regulation strategies and study orientations connected? 
3. Are there differences between male and female or different year students in regulation of learning and in their 
study orientations? 
3.2.  Methods 
3.2.1.  Participants 
Participants of the study were 410 second, fourth and sixth year medical students from two Finnish Universities. 
The size of the whole population was 755 students, thus the response rate was 54.3 percent. Of the respondents 169 
(41.2%) were second year students, 181 (44.1%) fourth year students and 60 (14.6%) sixth year students. Thus, the 
representation of the sixth year students was rather narrow. Most of the respondents were female (f = 275, 67.1%), 
while 135 (32.9%) were male. 
3.2.2.  Measurements 
The data of the study was collected with a questionnaire that consisted of background information questions and 
two Likert-scale instruments. Regulation strategies of the students were measured by a certain scale of the Inventory 
of Learning Styles (ILS) (Vermunt 1998). In order to measure different general study orientations, the Inventory of 
General Study Orientations (IGSO) (Mäkinen 2003; Mäkinen & Olkinuora 2004) was utilised.  
The scale of the ILS-questionnaire used includes 28 items concerning regulation of learning.  Students were 
asked to indicate the degree to which they used the described activity in their studies on a five-point scale varying 
from (1) I never do this, to (5) I always do this. IGSO contains 39 items to which the students responded according a 
five-point scale varying from (1) I totally disagree, to (5) I totally agree. 
 
3.2.3.  Data analysis 
The data of the study were analysed by quantitative methods. Principle component analysis with varimax rotation 
(KMO .75, Bartlett Ȥ2(190) = 2029.73, p < .001) was first used on the 28 items measuring regulation of learning. It 
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revealed four clear dimensions representing different regulation strategies. Each component explained 10.38—14.44 
% of the variance, and together 50.39%. Principle component analysis (KMO .80, Bartlett Ȥ2(496) = 3946.52, p < 
.001) was also applied to the 39 items about study orientations. Six clear dimensions representing distinctive 
orientations were found. Together these components explained 51.58% of the variance and each of them explained 
6.14—13.34% of the variance. Based on principal component analyses sum scales of orientations and regulation 
strategies were formed (see Tables 1 and 2). 
 
Table 1. Sum scales of different regulation strategies of learning 
 
Sum scale Examples of items (Vermunt 1998) 
 Lack of regulation 
Į = .76, 7 items 
I notice that I have trouble processing a large amount of subject matter. 
I realize that the objectives of the course are too general for me to offer any support. 
I notice that the study instructions that are given are not very clear to me. 
Self-regulation of learning 
processes and outcomes 
Į = .78, 5 items 
To test my learning progress when I have studied a textbook, I try to formulate the main points in my own 
words. 
When I am studying, I also pursue learning goals that have not been set by the teacher but by myself. 
To test my own progress, I try to describe the content of a paragraph in my own words. 
Self-regulation of learning 
contents 
Į = .70, 4 items 
I add something to the subject matter from other sources. 
I do more than I am expected to do in a course. 
If I do not understand a study text well, I try to find other literature about the subject concerned. 
External regulation  
Į = .66, 4 items 
If I am able to give a good answer to the questions posed in the textbook or by the teacher, I decide that I have 
a good command of the subject matter. 
I study according to the instructions given in the study materials or provided by the teacher. 
If I am able to complete all the assignments given in the study materials or by the teacher, I decide that I have 
a good command of the subject matter. 
Table 2. Sum scales of different study orientations 
 
 Sum scale Examples of items (Mäkinen & Olkinuora 2004, Mäkinen et al. 2004) 
Non-commitment 
Į = .83, 9 items 
My major subject is just right for me. (reverse) 
I must often make myself study.  
Other things are becoming more important than studying. 
Deep orientation 
Į = .72, 5 items 
I try to understand holistically what I study. 
I want to improve myself through studying. 
Passing exams is not enough – I want to understand the contents. 
Achievement orientation 
Į = .71, 5 items 
 
I enjoy competition in my studies. 
It’s important to do better in studies than my fellow students. 
Good grades are of great importance for me. 
Social orientation  
Į = .69, 3 items 
 
Student activities are more important than good grades. 
Friends and ”academic fun” are the main points of studies. 
If I don’t take part in social things, something is missing from my studies. 
Surface-systematic orientation 
Į = .59, 5 items 
I tend to plan my studies carefully. 
I want to pass the exam by learning rote. 
I often learn details in my exam books by rote. 
Work life orientation 
Į = .63, 5 items 
 
I want to finish my studies fast and get a real job.  
I have a clear vision of what I’m going to do after I have finished my studies. 
I study primarily for getting a degree that helps me to get a job. 
 
In order to get more descriptive information of the frequencies of different regulation strategies and orientations, 
the students were divided into two groups using scale midpoint split. This way the students could be described 
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expressing a certain orientation or regulation strategy (sum scale mean 3.01—5.00) or not (sum scale mean 1.00-
3.00). In addition to principal component analyses, t-tests, analyses of variances and correlations were applied.  
 
4. Results 
The most common regulation strategy among medical students was external regulation (M = 3.38, SD = 0.59), 
and using scale midpoint split we found out that 70% of the students regulated their learning externally. In other 
words, they let the teacher and the study materials guide their learning. They studied according to given instructions 
and felt they had learnt the substance if they were able to answer the teacher’s questions or to perform the given 
tasks. Almost equally common were self-regulation of learning contents (M = 2.97, SD = 0.65, 40%) and self-
regulation of learning processes and outcomes (M = 2.94, SD = 0.77, 42%). This means that almost half of the 
students were voluntarily searching information from sources other than course material. They also set their own 
goals and tested their learning by asking themselves questions or formulating the main points in their own words. 
Lack of regulation (M = 2.66, SD = 0.57, 23%) appeared to be the most unusual strategy. Only a fifth of the students 
reported difficulties in processing large amounts of subject matter and a need for support. However, as can be seen 
from the percentages, one student could have expressed multiple strategies. (See Table 3.) 
Table 3. Students’ regulation strategies and study orientations 
 
 Scale M SD Md Mo f /% 
External regulation  3.38 0.59 3.50 3.75 279 / 70 
Self-regulation of learning contents 2.97 0.65 3.00 3.00 161 / 40 
Self-regulation of learning  
processes and outcomes  
2.94 0.77 3.00 2.80 169 / 42 
Regulation  
strategies of  
learning 
Lack of regulation 2.66 0.57 2.71 2.71 90 / 23 
Deep orientation  4.25 0.50 4.40 4.40 398 / 97 
Work-life orientation 3.12 0.73 3.20 2.80 206 / 51 
Surface-systematic  
orientation  
3.04 0.64 3.00 2.80 188 / 47 
Achievement orientation  2.44 0.71 2.40 2.40 72 / 18 
Non-commitment 2.27 0.64 2.22 2.00 44 / 11 
General study orientations 
Social orientation 2.26 0.91 2.33 2.33 67 /17 
 
When we examined the study orientations, deep orientation (M = 4.25, SD = 0.50, 97%) appeared to be by far the 
most common study orientation among medical students. Almost all the students reported that they were striving to 
understand the subject matter holistically, and studying for personal development. The second most common study 
orientation was work-life orientation (M = 3.12, SD = 0.64, 51%), and right after that came surface-systematic 
orientation (M = 3.04, SD = 0.64, 47%). Half of the medical students wanted to get a job as fast as possible, and 
expressed the relevance of their studies for work-life to be a central motive of studying. On the other hand, half of 
the students planned their studies systematically but nevertheless reported utilizing superficial study strategies, like 
rote learning. Nearly a fifth of the students expressed achievement orientation (M = 2.44, SD = 0.71, 18%) and 
social orientation (M = 2.26, SD = 0.91, 17%). This indicates that fifth of the students were competitive in their 
studies and considered good grades and outperforming their fellow students important. A fifth of the students also 
considered social activities, friends and “academic fun” as the main point of their studies. The least common 
orientation was that of non-commitment (M = 2.27, SD = 0.64, 11%), i.e. only a tenth of the participants reported a 
lack of interest towards studying and feelings of anxiety of just thinking about studies. According to our 
expectations, most of the students reported that their major subject was right for them and were interested in their 
studies. As with regulation strategies, a certain student could express aspects of multiple different orientations.  
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Several statistically significant correlations between regulation strategies and study orientations were found (See 
Table 4). Lack of regulation was positively connected with social (rs = .12, p < .05) and non-commitment orientation 
(rs = .60, p < .001), whereas it was negatively connected with deep (rs = -.14, p < .01) and work-life orientation (rs = 
-.13, p < .05). Self-regulation of study processes and results was negatively connected with non-commitment (rs = -
.12, p < .05), while it was positively connected to deep (rs = .33; p < .001), achievement (rs = .17, p < .01) and 
surface-systematic orientation (rs = .23, p < .001). Self-regulation of learning contents correlated negatively with 
non-commitment (rs = -.31, p < .001) and social orientation (rs = -.14, p < .01), and positively with deep orientation 
(rs = .39, p < .001). It is interesting to note that the same orientations were connected to both self-regulation of 
learning processes and outcomes and external regulation. Thus, the more deep oriented a student was, the more he or 
she applied both different modes of self-regulation and external regulation.  
Table 4. Correlations between regulation strategies and study orientations. 
    
 Lack of 
regulation 
Self-regulation of 
learning processes 
and outcomes 
Self-regulation of 
learning contents 
External regulation 
Non-commitment .60*** -.12* -.31*** -.12* 
Deep orientation -.14** .33*** .39*** .20*** 
Achievement orientation -.03 .17** .10 .19*** 
Social orientation .12* -.04 -.14** .02 
Surface-systematic orientation -.01 .23*** .09 .22*** 
Work-life orientation -.13* .04 .09 .07 
(*** p < .001, ** p < .01, * p < .05) 
 
When we compared women and men, t-tests showed that women reported both lack of regulation (t(398) = -2.66, 
p < .01) and non-commitment orientation (t(403) = -2.01, p < .05) statistically significantly more than men. Other 
significant differences between the sexes were not found. Some significant differences were also found with 
analyses of variances when study year was used as an independent variable. A statistically significant difference 
between second and sixth year students was that second year students reported more self-regulation of learning 
processes and outcomes (F(2, 400) = 7.35, p < .001), whereas final year students reported more self-regulation of 
learning contents (F(2, 401) = 6.53, p < .01). When it comes to orientations, the same students differed from each 
other in achievement orientation (F(2, 394) = 4.64, p < .01), which the second year students reported statistically 
significantly more than sixth year students. The second and fourth year students also differed from each other in 
social orientation (F(2, 402) = 3.90, p < .05), which the second year students expressed more, and in work-life 
orientation (F(2, 389) = 7.06, p < .001) which the fourth year students expressed statistically significantly more. 
5. Conclusions 
This study revealed that medical students are strongly deep-oriented in their studies; thus they were striving to 
understand the subject matter holistically, and studying for personal development. In addition to that, they showed 
work-life orientation and expressed interest in courses related to work-life. However, most of the students regulated 
their learning externally, that is, they let the teachers and the study materials guide their learning. Medical students 
might use external regulation as an effective coping strategy in the cognitively overloaded medical curriculum. An 
interesting result was also that older students seem to self-regulate the learning contents more and are more work-
life oriented than students who have just started their medical studies. This might indicate that students’ anticipation 
of work-life directs the way they study.  
The results seem to be reliable and valid enough for meaningful interpretations. However, only half of the 
students in our sample responded, so our results may be biased. The students who did not respond might have not 
been so deep-oriented or might perhaps have shown more non-commitment orientation. Additionally, the 
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relationships between target variables are not very high concerning the selected group of medical students, but they 
are clear-cut and indicate according to our expectations that general study orientations can serve as relevant 
background variables in studies concerning study processes at higher education. We think that these kinds of results 
are also useful from the point of view of developing degree studies and teaching at universities.  
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